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Objec,ve of Study and Data Set 

•  To quan,fy the interannual varia,ons of 
surface radia,on using the NASA/GEWEX SRB 
Data Set. 

•  This data set includes Net Shortwave, Upward 
and Downward Longwave Fluxes with monthly 
averages on 1ox1o grid for  1983‐2005. 



Approach 

•  Compute climatological  mean monthly values. 
•  Interannual varia,ons are varia,ons of value 
from the climatological‐mean monthly value. 

•  Use Principal Component Analysis to compute 
varia,ons as correlated in ,me. 

•  These Principal Components are projected 
onto map to give geographic varia,ons which 
are correlated in ,me. 



Computa,ons 

•  Principal Components are eigenvectors of 
Covariance Matrix of varia,ons. 

•  Eigenvalues of Covariance Matrix define 
amount of variance described by each 
Principal Component. 





Power Law for RMS of Interannnual 
Varia,ons 

Parameter SWD LWD LWU 
λ1 0.0663 0.0685 0.1001 
m 0.65 0.60 0.73 
RMS 14.9 6.8 7.3 
RMS(1) 3.84 1.92 2.16 
p 0.32 0.30 0.36 

RMSn = 3.84n‐0.32 

RMSn = 1.92n‐0.30 

RMSn = 2.16n‐0.36 

RMS, Shortwave Net 

RMS, Longwave Down 

RMS, Longwave Up 
 W/m2 



Validity check of Principal Components: 
North et al. Criterion 

Shortwave Down  Longwave Up Longwave Down 

There are ~40 Valid Principal Components 
for Each Radia,on Flux 





Shortwave Downward  
Principal Components and EOFs 



Longwave Downward Principal 
Components and EOFs 



EOF‐1 Downward Shortwave 

This EOF describes ENSOs 
 but shows ar,facts 





PC-3 



EOF-4 for Longwave Up 



EOF-8  Shortwave Down 
South Atlantic Convergence Zone 



Longwave Up 
EOF-5 EOF-7 



      EOF-8:  Longwave Up 



EOF‐4  Longwave Down 



       Artifacts: 
EOF-2 Shortwave Down 





EOF-1 Longwave Up 



Conclusions 

•  There are about 40 varia,ons discernable in 
SWD, LWU and LWD. 

•  For SWD, EOF‐1 and ‐3 describe ENSOs. 

•  Ar,facts are clearly shown, especially due to 
Satellite availability. 

•  Indian Ocean ac,vity is strong (IOD?) 
•  SWD EOF‐8 shows varia,ons of clouds near 
Brazil. 



Conclusions (Con,nued) 

•  LWD EOF‐4 and LWU EOF‐5 and ‐7 show North 
American/Central Eurasia Dipole. 

•  LWU EOF‐8 shows Europe/Asia Dipole. 

•  Near Equator lack of Coriolis Force results in 
small varia,ons of Pressure Heights, so that 
SWD and LWD are more sensi,ve to processes 
than Pressures. 



Future Work 

•  Evaluate effects of TOVS opera,onal sounding 
algorithm changes and ISCCP skin temperature 
retrievals. 

•  Evaluate effects of Observing System changes. 


